Abstract
Introduction
Croatia is a small open economy (SOE) with a managed floating exchange rate regime. More precisely, monetary authority in Croatia uses nominal exchange rate as a nominal monetary policy anchor due to a high degree of financial euroisation in the economy. Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 83-102 Such structural characteristics of Croatian economic and financial system make monetary policy instruments fairly ineffective in terms of business cycle management as central bank cannot use nor exchange rate nor key policy rate channels to steer the economy through the boom-bust cycles (for details on the limitations of monetary policy in Croatia see for example Vujčić, 2003; Lang and Krznar, 2004; Šimović, Ćorić and Deskar-Škrbić, 2015) . Thus fiscal policy can be seen and understood as the key economic policy instrument in Croatia, especially when we focus on its stabilization function
.
In addition, size of the government, measured through the share of general government expenditures in GDP (45.3% of GDP 4 ) and share of public employment in total employment (around 30% 5 ), makes the government an important economic agent in Croatian economy. The role and importance of fiscal policy in Croatia will become even more pronounced after the introduction of euro as monetary sovereignty of national central bank will be formally terminated. Already now, under the European semester framework, fiscal policy, its effectiveness and sustainability, are in the focus of both, local policy makers and European authorities. All these factors make the understanding of key fiscal policy instruments, mechanisms, limitations and possibilities in Croatia important for academics, researchers and policy makers.
The main goal of this paper is to determine whether the effects of government consumption, as one of the key fiscal policy instruments, on economic growth fit into a New-Keynesian theoretical framework by comparing impulse response functions from calibrated DSGE model with empirical impulse response functions from VAR model. Adequate answer to this research questions has important implications for: (i) future research as modelling and simulations of fiscal policy have to have firm theoretical background and (ii) policy making process as fiscal policy measures can have different effects on economic growth under different theoretical assumptions.
The main hypotheses of this paper are: H1: Fiscal policy has a significant effect on macroeconomic developments in Croatia H1a: Government consumption has positive effect on GDP (↑G → ↑Y) H1b: Government consumption has positive effect on employment (↑G → ↑N) H1c: Government consumption has negative effect on trade balance (↑G → ↑NX) H1d: Government consumption has positive effect on CPI (↑G → ↑π) 3 According to Musgrawe and Musgrawe (1989) , from this point of view, the fiscal policy makers should make an effort to eliminate the macroeconomic fluctuations associated with a suboptimal allocation of resources and take an active role in the process of meeting basic economic policy targets. This approach to fiscal policy corresponds with a conception of business cycles as a manifestation of macroeconomic disequilibrium. 4 Eurostat data for 2017 (Annual Government Finance Statistics); available at: Eurostat 5 EBRD data for 2016 (Structural Change Indicators); available at: EBRD H2: New-Keynesian DSGE models can be used for simulations of the effects of government consumption on GDP, employment, trade balance and inflation in Croatia.
The main contribution of this paper stems from the fact that it represents the first publicly available attempt of fiscal modelling in New-Keynesian DSGE analytical framework in Croatia.
The rest of the paper is structured as follows. After the Introduction, in the second part of the paper we give a brief literature overview focused on literature related to economic modelling and macroeconomic effects of fiscal policy in Croatia. In the third part we present a theoretical, New-Keynesian open economy DSGE model, and analyze theoretical impulse response function, after calibration. In the fourth part of the paper we confront these impulse responses with empirical ones obtained from VAR model.
Literature review

Economic modelling in Croatia
Most of papers in this field of literature in Croatia are based on (static) computable general equilibrium (CGE) models 6 .
Pioneers of CGE modelling in Croatia are Adelman and Šohinger (2000) who developed a CEGCRO model suitable for the analysis of the effects of structural changes in taxes and tariffs on various sectors in Croatia (based on data from input-output tables for 1987). Šohinger, Galinec and Harrison (2001) Nadoveza and Penava (2016) and Nadoveza, Sekur and Beg (2016) . In the first paper authors described the structure of the computable general equilibrium for Croatia based on five sectors (including government) and showed that their CGE model resembles real data on Croatian economy in 2010. In the second paper authors used the Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 83-102 aforementioned CGE model to analyse the effects of one of the fiscal policy instruments, namely income tax, on the economy. Results (among others) showed that reduction of labour tax burden increases production and disposable income in the economy while and that rise in tax revenues supported by stronger demand in the economy offsets the negative effects of lower income tax receipts in the budget.
Unlike CGE models, literature on dynamic stochastic general equilibrium (DSGE) in Croatia is relatively scarce, although we could see rising interest for this kind of economic modelling in recent years.
First publicly available paper in which authors conduct the analysis of Croatian economy through the lens of DSGE model is Bokan et al. (2010) . This model was developed for the analysis of mechanisms by which the 2008 crisis propagated throughout the Croatian economy and for the analysis of monetary policy reaction. Model contains nine sectors whose behaviour is modelled in the New Keynesian framework of price stickiness and rigidities on the labour market. However, it is important to note that this model does not model fiscal authority behaviour. The authors showed that real data fitted well to the results of model which improved the understanding of crisis propagation channels and possibilities of the stabilization role of monetary policy. Palić (2015) analysed the effects of various shocks in real business cycle (RBC) models and New Keynesian models and compared the theoretical impulse responses with impulse responses obtained from VAR analysis. Author concluded that the assumptions of New Keynesian models are more suitable for the analysis of Croatian economy than assumptions of RBC models. Arčabić et al. (2016a) used a small open economy DSGE model to analyze the effects of productivity shock on Croatian economy and showed that impulse responses from the empirical VAR model do not resemble those from the theoretical one for all the variables and that that the productivity shocks do not play a significant role in determining the variation of macroeconomic variables. Arčabić et al. (2016b) used the same DSGE model to analyze the effects of external shock on Croatian economy. Authors concluded that fits the data well as long as monetary policy is modelled as a fixed exchange rate regime. Palić, Dumičić and Barbić (2017) confronted DSGE impulse responses with SVAR impulse responses and confirmed the hypothesis that New-Keynesian models have stronger explanatory power for Croatian economy than RCB models. Palić (2018) tested the compliance of monetary policy shock in calibrated DSGE model which includes financial frictions with the empirical impact of monetary policy shock in Croatia estimated using VAR model.
The results show that monetary policy shock has positive initial impact on interest rate and negative initial impact on house prices and output gap and they indicate that empirical impact of the monetary policy shock adequately reflects the impact of monetary shock in DSGE model with financial frictions. 
Macroeconomic effects of fiscal policy in Croatia 7
As we explained in the introduction, fiscal policy is the main economic policy instrument in Croatia and as such fiscal policy was in the focus of many published papers. For detailed literature overview on the effectiveness of fiscal policy see Šimović, Ćorić and Deskar-Škrbić (2015) , while in this paper we will briefly present the results of papers based on (S)VAR methodology. Benazić (2006) used VAR/VEC methodology to analyse the effects of consolidated general government revenues and expenditures on GDP and concluded that expenditures have positive effect on GDP in the short run while in the long run is mostly neutral. Based on structural VEC model (SVEC) Rukelj (2009) analysed the interaction of fiscal and monetary policy and stated that the effects of economic policy on economic activity has not proven to be clear enough to bring out strong conclusions. Ravnik and Žilić (2011) based their research on structural VAR model (SVAR), based on Blanchard-Perotti identification scheme. Authors analysed the effects of fiscal shocks on various short-term indicators and concluded that shocks in government expenditures have a short-term negative effect on the industrial production (approximation of GDP). Sever, Drezgić and Blažić (2011) analysed the effects of various components of government expenditures on GDP. Main conclusions are that capital expenditure, goods and services consumption and subsidies have positive effect on GDP, while wages, current expenditures and subsidies decrease economic growth rate in the long run. Šimović and Deskar-Škrbić (2013), DeskarŠkrbić, Šimović and Ćorić (2014) and Šimović, Ćorić and Deskar-Škrbić (2015) used SVAR methodology and showed that government consumption has positive effects on GDP and various components of GDP in both, closed economy and open economy model frameworks, although the size of fiscal multipliers is lower in open economy framework. Grdović Gnip (2013) used SVAR model and showed that government consumption has positive impact on GDP, consumption and investments and Grdović Gnip (2014) used STVAR model (regime switching model) and concluded that fiscal policy is more effective in the recessionary period.
Methodology
Based on the conclusions from the existing literature and discussion on the characteristics of Croatian economy in this paper we use a New-Keynesian open economy model.
Following Castanheira (2015) , the model has four sectors: households, government, firms and external sector. Households and government operate in an open Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 83-102 economy framework which means that they consume both domestic and foreign goods and their behaviour is determined by domestic and foreign prices of goods.
It is important to point out that we assume that government consumption can directly affect consumer's utility, depending on the relations between the two, i.e. whether private and government consumptions are substitutes, complements or unrelated. In addition, consumer behaviour is also affected by a return on crosscurrency security, due to international risk sharing assumption. Firms operate in a monopolistic competition environment and adjust prices in a staggered manner.
Aggregate demand in our model is determined by domestic effective consumption and external demand. This narrative can be analytically expressed as follows. 
Households
A typical small open economy is inhabited by a representative household who seeks to maximize utility function made of two components effective consumption C t and hours worked N t :
( 1) where σ -1 is the measure of relative risk aversion and the inverse of the intertemporal elasticity of substitution, φ is the inverse of the elasticity of labour supply and β is the subjective discount factor. Effective consumption is a composite index of private consumption (C t ) and government consumption (G t ) and it is given by:
(2)
The parameter ν -1 defines intertemporal complementarity or substitutability between private and public consumption. If these two types of consumption are substitutes, government consumption would crowd out private consumption and reduce the effectiveness of fiscal policy. If σ -1 > ν -1 private and public consumption are complements, if σ -1 < ν -1 then private and public consumption are substitutes and if σ -1 = ν -1 goods are not related.
Both private consumption and government consumption are based on the basket of products which contains both, domestically produced (H) and imported goods (F):
The parameter η defines complementarity or substitutability of domestic and imported goods and α and χ are shares of products purchased abroad. If domestic and foreign goods are complements than the increase of consumption will increase imports. Opposite holds in case the goods are substitutes.
Household budget constraint is defined by:
where is CPI, α is the share of imported goods in consumer basket, P H,t represents domestic prices and P F,t prices of imported goods. D t+1 is the nominal payoff in the period t+1 of the portfolio, Q t+1 is the subjective discount factor for this payoff, W t are wages per every hour work and T t are lump sum transfers which don't affect incentives to work.
Government
Government budget constraint is defined similarly to household budget constraint given the same structure of private and government consumption:
where is government price index, χ is the share of imported goods in government consumption basket, while other variables are identical to those in the households constraint. For simplicity we assume that government runs a balanced budget policy which means that there is no bondfinancing of public deficit so the constraint can be written as:
In this paper we focus on the effects of increased government consumption, which is exogenous and defined as an autoregressive process:
Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 83-102 where ρ g ∈ [0,1] is a autocorrelation parameter accounting for the persistence of shock. ε g t is assumed to be IID process.
Consumer prices
We have defined CPI and government consumption prices index above. Here we introduce the effective bilateral terms of trade which are defined as the ratio of foreign prices P F,t and domestic prices P H,t : (9) γ represents substitutability between goods produced in different foreign countries.
Log-linearization of CPI, government price index and effective terms of trade and some analytical adjustments give us expressions for consumer price and government price inflation:
This model assumes a complete exchange rate pass-through to import prices in every time horizons or there are no trade frictions. Pass-through effect can be described through the (log log-linearized) expressions:
where e t is the nominal exchange rate and p * t is the world price index. Thus, both consumer and government price inflation are affected by changes in world prices and changes in nominal exchange rate.
International risk sharing
In SOE models it is commonly assumed that financial markets are complete which means that the return on a cross-border security affects the intertemporal allocation of households' budget The ratio current vs. future consumption depends on the expected return of the security: ( 
14)
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Firms
Production function of firms which produce products j in this model is determined by labour N t and technology A t :
Technology is defined as an AR(1) process a t = log A t = ρ a a t-1 + ε t .
Linearised production function takes the form y t = a t + n t . Profit maximizing firms have real marginal costs defined as:
where δ is an employment subsidy log(1 -τ).
Firms set prices in a staggered manner (Calvo, 1983) which means that part of firms are selected to re-optimize profits changing prices with regard to new contingencies. Thus the domestic price index can be defined as: (17) where θ ∈ [0,1] is the share of firms which keep their prices fixed. μ = ε / (ε -1) is a mark-up. Domestic price inflation is given by: (18) where is a coefficient that relates the probability of resetting prices with the time discount rate. If λ = 0 prices are fully flexible and π H,t = βE t {π H,t-1 }.
Equilibrium
Domestic demand side of the economy is determined by private and government consumption which includes domestically produced products and foreign production which is consumed domestically and it is defined by:
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where r n t is the natural rate of interest of the domestic economy. In the empirical part of the analysis, where we calculate empirical impulse response responses we use VAR model, based on real data. Reduced form VAR model is defined as:
( 23) X t is a vector of five endogenous variables, government consumption, number of employed, GDP, CPI and net exports. Based on economic theory we assume Cholesky ordering of variables in a form
. α is a constant, A i are (K×K) parameter matrices, u t is a noise process characterized by the assumption u t ~ (o, ∑ e ) and p is number of lags.
The number of time lags in our model is set at two, according to AIC information criteria. The analysis is carried out on quarterly data from the first quarter of 2000 to the last quarter of 2016. VAR adequacy tests (Appendix 1) show that specified VAR model is stable and that null hypotheses of no autocorrelation and no heteroscedasticity of error terms are confirmed. Detailed data description is provided in Appendix 2.
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Empirical data and analysis
Calibration of the model
In our simulation we will assume a fixed exchange rate regime, taking into account the fact that fluctuations of exchange rate in Croatia are small, with standard deviation of monthly EUR/HRK in 2000-2016 period standing at 0.14. Thus, monetary policy framework is described under the assumption of e t = 0. This assumption can also be found in Palić (2015) , Arčabić et al. (2016a) and Arčabić et al. (2016b) .
So-called deep parameters of our model are presented in Table 1 . Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 83-102 elasticity of substitution between private and government consumption is obtained from Bouakez and Rebei (2007) there is no similar research for Croatia. Assumption on the complementarity of private and government consumption in Croatia seems plausible as correlation between real growth rates of private consumption and government consumption from 2000-2016 is 0.37. Intertemporal elasticity of substitution of effective consumption is obtained from Havranek et al. (2013) . Assumptions on the substitutability of foreign and domestic goods indicate that we treat these products as perfect complements, which is a common approach in the literature. Elasticity of substitution between varieties produced within countries and time discount factor are obtained from Bokan et al. (2010) . As a share of firms unable to reset prices we take results of a survey on Croatian firms conducted by Pufnik and Kunovac (2013) which indicate that 72% of firms change their prices only once a year or less. AR(1) model of government consumption is estimated using data on total final consumption of government from CBS National accounts data.
Effects of government consumption in calibrated DSGE model
In this section we present the effects of government consumption on selected variables, based on the calibrated DGSE model explained in the previous section.
As noted above, our focus is on the effect of government consumption shock on employment, output, prices and net exports. Those variables are chosen as they reflect most common goals of economic policy, internal stability (full employment and price stability) and external stability. Milan Deskar-Škrbić • Dynamic effects of fiscal policy in Croatia: confronting New... Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 83-102 95
On Figure 1 we present the response of these macroeconomic variables to a one standard deviation increase in the steady state level of government expenditure. The responses are expressed in terms of impulse response functions (IRF). The vertical axis of impulse response functions measures the percentage deviations of the variables from the respective steady state values while the horizontal axis measures quarters.
Results of simulation show that employment and output react positively to increase of government consumption, which is in line with Keynesian theory. Higher government consumption in our model increases inflation through the mechanism of New-Keynesian Phillips curve. Finally, net exports deteriorate as increased consumption leads to stronger imports.
Effects of government consumption in estimated VAR model
In this section we present the results from estimated VAR model (23). All data is obtained from the Croatian Bureau of Statistics, seasonally-adjusted and expressed as deviations from steady states 10 to capture the nature of DSGE model where, as noted above, fundamental equations are also defined as deviations of variables from steady state. Variables used in VAR model are presented in Appendix 2. Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 83-102 Figure 2 shows the effects of a one standard deviation shock in government consumption on other variables in the system. Bold lines represent the impulse response and thicker lines 95% confidence interval.
Results and discussion
As Figure 2 suggests, increase in government consumption has positive effect on employment, in line with the results of simulation but this effect is not statistically significant. Output reacts positively to increase of government consumption, in line with the results of simulation and this effect is statistically significant for four quarters after the shock. Developments of CPI are also in line with the simulation as CPI reacts positively to government consumption shock, although the effect is statistically significant between fourth and sixth quarter after the shock. Finally, net exports deteriorate in both, simulation and VAR model, but this effect is statistically significant only in first two quarters.
Presented results indicate that fiscal policy can have a significant impact on economic developments in Croatia. Its effects are Keynesian in nature as increased government consumption results in increased employment, output and inflation. These results are also in line with the conclusions of the existing literature on the effects of fiscal policy in Croatia, such as Sever, Drezgić and Blažić (2011), Šimović and Deskar-Škrbić (2013) , Grdović Gnip (2013), Grdović Gnip (2014), Deskar-Škrbić, Šimović and Ćorić (2014) and Šimović, Ćorić and Deskar-Škrbić (2015) .
These results have important contribution to the existing literature as they show that fiscal policy in Croatia can be modelled through the lens of New-Keynesian small open economy theory. Models are a useful policy toolkit for academics, researchers and policy makers which provide framework for policy simulations and better understanding of fundamental factors that determine effectiveness of fiscal policy. As fiscal policy in Croatia is mostly based on discretionary ad hoc measures fiscal policy modelling could bring more analytical rigor and stability in planning and implementation of fiscal policy measures.
Conclusions
Based on the previous discussion we can conclude that results of simulation and empirical analysis mostly confirm our main hypotheses. Firstly, results of estimated VAR model show that government consumption has positive and statistically significant impact on output and prices and negative impact on trade balance. Effect on employment is positive but it is not statistically significant.
Secondly, such reactions of macroeconomic variables on shocks in government consumption correspond to the results of calibrated New Keynesian DSGE model. Thus we can conclude that this model can be used in fiscal policy simulations in Croatia. The main contribution of this paper stems from the fact that it represents the first attempt of fiscal policy modelling in New Keynesian DSGE framework and the first paper in which author compares simulations of the effects of fiscal policy with estimated empirical results in Croatia. So far DSGE models in Croatia were used in the analysis of external shocks and/ or reactions of monetary policy. In future research this model can be expanded with additional sectors (such as financial intermediaries), fiscal instruments (e.g. taxes) and variables (e.g. investments and capital formation). Presented results have important policy implications as they indicate that fiscal policy, as the key economic policy instrument in Croatia, has an important role in business cycle management and the responsibility of fiscal policy makers is to prudently use and adjust fiscal instruments in such a way that fiscal policy can always have a counter-cyclical, stabilizing effect on Croatian economy. 
